Two mouse cofilin isoforms, muscle-type (MCF) and non-muscle type (NMCF), interact with F-actin with different efficiencies.
Two cofilin isoforms, a muscle-type (MCF) and a non-muscle-type (NMCF), are co-expressed in developing mammalian skeletal and cardiac muscles. To clarify how they are involved in the actin filament dynamics during myofibrillogenesis, we examined their localization in muscle tissues and cultured muscle cells using immunocytochemical methods, and their interaction with F-actin in vitro. NMCF was mostly detected in a diffuse pattern in the cytoplasm but MCF was partly localized to the striated structures in myofibrils. The location of chicken cofilin, a homologue of MCF, in the I-bands of myofibrils was determined by an immunocytochemical method. It is suggested that MCF could be associated with actin filaments in muscle cells more efficiently than NMCF. Using purified recombinant MCF and NMCF, their interaction with F-actin was examined in vitro by a cosedimentation assay method. We observed that MCF was precipitated with F-actin more effectively than NMCF. When MCF and NMCF were simultaneously incubated with F-actin, MCF was preferentially associated with F-actin. MCF and NMCF inhibited the interaction of F-actin with tropomyosin, but the former suppressed the actin-tropomyosin interaction more strongly than the latter. These results suggest that MCF interacts with F-actin with higher affinity than NMCF, and although both of them are involved in the regulation of actin assembly in developing myotubes, the two proteins may play somewhat different roles.